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Transurethral resection of the prostate is the most common surgery for benign prostatic hyperplasia. However, it doesn’t work 
best for men with very large prostate and bladder stones. Herein we report our initial experience with concomitant laparoendo-
scopic single-site surgery and finger-assisted single-port transvesical enucleation of the prostate for the treatment of the condi-
tion.
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Open prostatectomy has been believed to be more effective than 
transurethral resection of the prostate (TURP) in the case of 
large benign prostatic hyperplasia (BPH) with a prostatic vol-
ume of 80 mL or more [1]. The use of laparoendoscopic single-
site surgery (LESS) to treat benign diseases in urology has re-
cently been increasing [2]. In particular, LESS has been report-
ed to have advantages of better cosmesis, shorter hospitaliza-
tion, and higher satisfaction than open or conventional laparo-
scopic surgery [3]. In particular, LESS for BPH treatment was 
introduced and is referred to as single-port transvesical enucle-
ation of the prostate (STEP) [4]. Two studies with a large num-
ber of cases have already reported [5,6]. We report herein a case 
of concomitant LESS for vesicolithotomy (LESSV) and finger-
assisted STEP (F-STEP) with the use of a homemade single-
port device to treat bladder stones and large BPH. We also pres-
ent a brief review of the literature.
CASE REPORT
A 78-year-old man visited our emergency room complaining of 
acute urinary retention. He presented with a 10-year history of 
voiding difficulty. Before this presentation, a digital rectal ex-
amination revealed bilateral enlargement of the prostatic lobes. 
Under a clinical diagnosis of BPH, he was administered tamsu-
losin 0.2 mg once with the insertion of a urethral Foley catheter. 
Transrectal ultrasonography revealed that the volume of the 
prostate was approximately 136 mL (Fig. 1A, B). His prostate-
specific antigen level was 2.12 ng/mL. Two weeks later, a pres-
sure flow study (PFS) was performed to evaluate his voiding 
symptoms and showed an obstructive pattern and normal de-
trusor function according to the International Continence So-
ciety and Schäffer nomogram (Fig. 1C). His maximal urine flow 
rate (Qmax) was 9 mL/sec on the PFS. Simple X-ray and com-
puted tomography (CT) scan suggested the presence of several 
bladder stones. Other solid organs were all within normal limits 
on the CT scan. We decided to perform concomitant LESSV 
and STEP under a diagnosis of bladder stones and BPH. In-
formed consent was obtained after a complete description of 
the LESS with the use of a homemade single-port device.
  With the patient under general anesthesia, a urethral Foley 
catheter was inserted in a supine low lithotomy position. A 
homemade single-port device was prepared as described in a 
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previous report [7]. A midline incision of approximately 3 cm 
was made at the level of three fingerbreadths above the sym-
physis pubis, followed by a dissection to reach the bladder. The 
anterior wall of the bladder was then incised at approximately 2 
cm to minimize the bladder wall and port-device. Pneumovesi-
cum was formed while maintaining 12 cm H2O pressure. Using 
a 10-mm rigid laparoscope (ConMed Linvatec, Largo, FL, 
USA), the prostatic adenoma, urethral Foley catheter, and bilat-
eral ureteral orifices were checked (Fig. 2A, B). Urinary drain-
age was halted to prevent gas leakage, and the urethral catheter 
tip was then moved to the bladder neck. Using rigid instruments, 
the bladder stones were grasped and extracted through a hole 
in another finger of the glove. After removal of the bladder 
stones, a dissection was made starting from the right prostato-
vesical junction using a rigid laparoscopic dissector and an En-
Seal Trio Tissue Sealing Device (Ethicon Endo-Surgery Inc., 
Cincinnati, OH, USA) (Fig. 2D-G). Air ventilation was contin-
uously maintained to minimize vesical neuromuscular trauma 
due to visual field securing and pneumovesicum. After sufficient 
dissection of the huge adenoma, the port-device was removed. 
Using Ellis forceps, the huge adenoma was pulled outward and 
the index finger was inserted into the dissection plane as de-
scribed in a previous report [6]. Continuous irrigation was 
maintained following extraction of the adenoma. The suprapu-
Fig. 1. (A, B) Transrectal ultrasonography revealed that the volume of the prostate was approximately 136 mL. (C) Pressure flow study 
revealed an obstructive pattern and normal detrusor function according to the International Continence Society (ICS) and Schäffer 
nomogram. Qmax, maximal urine flow rate; pdet, detrusor pressure.
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bic catheter was used to make up for the obstruction of the ure-
thral catheter. The bladder was sutured with 3 layers, and the 
skin was approximated by using a skin stapler (3M Precise Skin 
Stapler, 3M Co., Preston, MN, USA). The suprapubic and ure-
thral catheter were removed on the 7th and 8th postoperative 
day, respectively. Two weeks later, the patient’s postoperative 
Qmax was 48 mL/sec. Fig. 2H shows the extracted bladder 
stones and prostatic adenoma. Pathological results revealed 
nodular hyperplasia.
DISCUSSION
Desai et al. [8] and Sotelo et al. [9] first reported STEP for large 
BPH using an R-port (Advanced Surgical Concepts, Wicklow, 
Ireland) between 2008 and 2009. The two groups of Desai and 
Sotelo jointly reported 34 cases of STEP including a case of R-
LESS in 2010 [5]. In their study, the authors conducted the enu-
cleation by using electrocautery and ultrasonic shears under 
laparoscopic video assistance. The small intravesical portion 
was enucleated by using fingers in 19 cases. Interestingly, Oh 
and Park [6] reported 32 cases of F-STEP in the treatment of a 
huge prostate following Desai et al. In their study, they reported 
a new enucleation method using fingers and excellent out-
comes. After the prostatic capsule was dissected with the use of 
articulating instruments, traction suturing was performed on 
the prostatic adenoma. The adenoma was enucleated by using 
the index finger after removing the homemade single-port de-
vice. In our case, we used the same method to remove the pros-
tatic adenoma, because the prostatic adenoma was too large to 
remove with the use of laparoscopic instruments.
  In fact, use of LESS for the primary treatment of urological 
cancers might be limited because of issues such as the extrac-
tion method of the specimen and maintaining oncologic prin-
ciples [10]. Patient selection with LESS is more exact than with 
conventional laparoscopy [3]. The ideal indications for LESS 
may be pediatric urologic diseases and benign, non-life-threat-
ening diseases [11]. Recently, Kaouk et al. [12] reported a 
worldwide multi-institutional analysis of 1,076 cases of LESS in 
urology. In their study, malignant disease including renal tu-
mor, adrenal tumor, prostate cancer, and bladder cancer made 
up approximately 46.6% of the sample. More than half of the 
cases were benign disease, for which LESS was performed. In 
benign urologic disease, there were 42 cases (3.9%) of LESS for 
BPH including STEP. 
  To the best of our knowledge, concomitant LESSV and F-
STEP have not been reported in previous studies. STEP was es-
timated to be a very difficult procedure according to Autorino 
et al. [13]. However, it may be more advantageous for surgeons 
with experience in LESS or conventional laparoscopy, but may 
show a steep learning curve as shown for Holmium laser enu-
cleation of the prostate (HoLEP) or an even steeper learning 
curve in surgeons without experience in LESS or conventional 
laparoscopy. Although STEP has better cosmesis than open 
surgery, it may require a suprapubic catheter and may have an 
external wound compared to TURP or HoLEP. However, STEP 
or F-STEP might be a viable treatment option in patients with 
huge prostate of more than 80 mL. 
  In our case, the concomitant LESSV and F-STEP has some 
advantages, as follows: urethra and bladder neck injuries may 
Fig. 2. (A-C) Using rigid instruments, bladder stones were 
grasped and extracted through a hole in another finger of the 
glove. (D-G) A dissection was made starting from the prostato-
vesical junction using a rigid laparoscopic dissector and EnSeal 
Trio Tissue Sealing Device. (H) The resected prostate weight 
was approximately 118 g.
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occur due to the long-time use of a rigid resectoscope, but they 
can be prevented in concomitant LESSV and F-STEP. Suturing 
is also a very difficult technique in LESS [2]. Meanwhile, no su-
turing with laparoscopic instruments is required in F-STEP as 
compared with pyelolithotomy or ureterolithotomy. For a large 
bladder stone, another lithotripter might not be required in 
LESSV. In addition, the single incision in the concomitant 
LESSV and F-STEP without the need for a position change is 
an important advantage. Our case suggests that concomitant 
LESSV and F-STEP can be used as an alternative technique in 
the treatment of huge BPH with huge prostate and bladder 
stones, for which open surgery is usually performed.
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